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Circadian Variation of Ventricular Arrhythmias is
Abolished by Propranolol
High Prevalence of Silent Cerebral Infarction in
Patients with Lone Atrial Fibrillation
heart rate (114 ± 10 vs 79 ± 16 bpm). %FS (53 ± 8 vs 43 ± 7%). and peak
LV outflow pressure gradient (43 ± 23 vs 12 ± 5 mmHg). In addition. systolic
anterior motion of the mitral valve (SAM) with septal contact developed in
86% of group Hand 0% of group N.
Thus, about half of the subjects with sigmoid interventricular septum show
hyper-response to dobutamine and develop dynamic LV outflow tract ob-
struction as well as systemic arterial hypotension even without regional LV
wall motion abnormalities.
Tuesday, March 21, 1995,9:00 a.m,-11 :00 a.m.
Ernest N, Morial Convention Center, Hall E
Presentation Hour: 10:00 a.m,-11 :00 a.m.
Computers in Echocardiography
Animal studies have shown that acoustic properties of the reperfused. viable
Wilbert S. Aronow, Chul Ahn. Anthony D. Mercando, Stanley Epstein. Hebrew
Hospital Home, Mount Sinai School of Medicine, New York. NY; New York University
School of Medicine. New York, NY
A prospective study investigated whether there is a circadian variation of
ventricular arrhythmias in elderly patients (pts) with heart disease before and
after propranolol and no antiarrhythmic (AA) drug. Follow-up 24-hour ambu-
latory electrocardiograms were obtained at a median of 6 months (range 2
to 12) in 221 elderly pts. mean age 81 ± 8 years. with heart disease (64%
with prior myocardial infarction and 36% with hypertensive heart disease)
and complex ventricular arrhythmias randomized to propranolol 85 ± 28 mg
daily (112 pts) or to no AA drug (109 pts). The average number of prema-
ture ventricular complexes IPVCs)!hourwas reduced >70% in 80 of 112 pts
(71 %) treated with propranolol and in 27 of 109 pts (25%) treated with no
AA drug (p < 0.001). Double harmonic regression models showed a signifi-
cant circadian variation of the maximal number of PVCs before no AA drug
(p = 0.002, R2 = 57%, adjusted R2 = 49%). after no AA drug (p < 0.0001.
R2 = 76%. adjusted R2 = 71 %). and before propranolol (p = 0.002, R2 =
57%, adjusted R2 = 48%). but not after propranolol (p = 0.073. R2 = 35%,
adjusted R2 = 21 %). The primary peak incidence of PVCs in pts before and
after no AA drug and before propranolol occurred between 7 a.m. and 12
p.m. The secondary peak incidence of PVCs in pts before and after no AA
drug occurred between 6 p.m. and 9 p.m. The secondary peak incidence of
PVCs in pts before propranolol occurred between 7 p.m. and 8 p.m. These
data show that there is a circadian variation of the maximal number of PVCs
in elderly pts with heart disease which is abolished by propranolol.
\949-1021
Yukihiro Koretsune. Masatsugu HorL Takenobu Kamada. The First Department of
Medicine, Osaka University School of Medicine. Osaka, Japan; COOPATICooperav've
Osaka Platelet Antiaggregation Trial) STUDY GROUP. Osaka. Japan
The risk of stroke in patients with lone atrial fibrillation (AI) is low. however,
incidence of silent cerebral infarction (SCI) is unclear. To study the risk of
SCI in patients with lone Af. 119 patients without history of cerebrovascular
accident underwent clinical evaluation, ECG, 20 and M mode Echo/Doppler-
cardiography. and brain magnetic resonance imaging (Tl, T2. and Pl. 79 pa-
tients (57 male, 22 female; 40 continuous. 39 paroxysmal; age. 62.4 ± 1.0,
mean ± SE) were determined as a group of lone Af. None of these patients
had received anticoagulant or antiplatelet therapy. Left ventricular wall mo-
tion were within normal range (%FS: 38 ± 5.5%) and no significant valvular
regurgitaion were observed. SCI were detected in 88% of patients (age 50':
77%,60': 96%.70': 100%). There was no significant difference in the preva-
lence of SCI between paroxysmal and continuous Af. The average number
of infarcted foci was 31.1 ± 5.5 (range: 0 to 193) per patient. Locations of
infarcted foci were in the white-matter 164%). the deep white-matter (95%).
basal ganglion (70%). thalamus (11 %). brain stem 19%) and cerebellum (2%1·
Conclusions: SCI is quite common in patients with lone Af. Anticoagulant
or antiplatelet therapy may be necessary to prevent SCI.
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Sigmoid Interventricular Septum in the Aged
Causes Hypotension During Dobutamine Stess
Echocardlography
Age-Associated Changes in the Left Ventricular
Outflow Geometry in Normal Subjects
Christian J. Swinne. Edward P. Shapiro. Jerome L. Fleg. Gerontology Research Ctr,
NIA. NIH, and Johns Hopkins Bayview Medical Center, Baltimore. MD
\949-981 Do Doppler Indices of Diastolic Dysfunction
Provide Prognostic Information in Elderly
Patients with Congestive Heart Failure?
Dilip V. Arcot. Valerie Beckham, Carol Wittenberg, Michael W. Rich. Jewish Hospital
at Washington University Medical Center, St. Louis, MO
Whether anatomic or functional changes occur in left ventricular outflow
tract (LVOT) geometry with normal aging, possibly contributing to age-
associated LV hypertrophy. is not known. We therefore analyzed the resting
echocardiogram of 65 normal subjects, aged 19 to 96 years (mean = 56 ±
20). screened for the absence of heart disease by history, physical exam and
exercise ECG. The septo-aortic angle (SA) was defined as the open angle be-
tween the left ventricular edge of the septum and the axis of the aortic root in
systole in the parasternal long axis view. A septal bulge (S8) was defined as
a bulging morphology of the proximal septum and a proximal to mid-septal
thickness ratio> 1.5. The SA decreased with age Ir = -0.64. P < 0.0001) and
was narrower in men than in women (Anova. p = 0.01). An inverse relation-
ship between SA and LV mass was seen in women (r = -0.48, p = 0.003)
but not in men. Multiple regression analysis disclosed SA as an independent
determinant for LV mass (p = 0.048). after age (p < 0.0001). body surface
area (p = 0.003). and gender (p = 0.006). A S8 was observed in 10 subjects
(15%) and associated with older age (p < 0.02). a sharper SA (p < 0.001) and
male gender (p < 0.01). but not with higher LVOT velocities nor greater LV
mass. Thus. anatomical changes in the LVOT geometry occur with normal
aging as shown by the sharper SA and the higher frequency of S8 observed
in elderly. The age-associated decrease in SA appears to be an independent
determinant of greater LV mass.
Congestive heart failure (CHF) due to left ventricular diastolic dysfunction
IDDFXN) is common in the elderly, and Doppler echo indices are frequently
used to characterize DDFXN, but the relationship between these parameters
and clinical outcomes has not been well studied. We analyzed the relation-
ship between echo indices of systolic and DDFXN and clinic outcomes (3-mo
mortality and readmission rates) in 130 PTS 2: 70 yrs of age with CHF (mean
age 79 yrs, 35% male, 47% white).
Results. Overall, neither deceleration time (DT) nor E:A ratio (E:A) COrre-
lated with 3-mo survival or readmissions. However, in PTS with reduced LV
systolic function (ejection fraction <45%, N = 67). DT was significantly lower
in PTS who died within 3 months than in survivors (129 ± 27 msec vs. 186
± 67 msec, p < 0.001). Moreover. on multivariate analysis, DT remained an
independent predictor of 3-month mortality after adjusting for age. sex. ejec-
tion fraction. and NYHA class (p = 0.05). OT was not a significant predictor
of readmission in PTS with reduced LV function. or of readmission or sur-
vival in PTS with normal LV function. The E:A ratio provided no prognostic
information in any subgroup.
Conclusions. In elderly patients with CHF due to LV systolic dysfunction.
OT provides important independent prognostic information. In particular, a
shorter DT. suggestive of restrictive physiology. appears to be associated
with a worse prognosis. These findings may have therapeutic implications
for these PTS.
Makoto Sonoda, Katsu Takenaka, Fumiyoshi Watanabe, Tsutomu Igarashi,
Miki Mashita, Toshiro Aoki, Masao Omata. University of Tokyo, Tokyo, Japan
Hypotension during dobutamine stress echocardiography is caused by is-
chemia as well as non-ischemic causes. To assess if sigmoid interventricular
septum seen in the aged can cause hypotension during dobutamine echo,
dobutamine echo was performed in 12 subjects with sigmoid interventricular
septum (age: 53 to 76 yrs, 8 men and 4 women).
At peak dobutamine dose, 7 subjects (group H) showed a hypotensive
response (>5 mmHg decrease in systolic blood pressure from the peak sys-
tolic blood pressure; mean = -17 ± 13 mmHg) while 5 subjects (group N)
did not. No subject showed regional wall motion abnormalities. Atrest, group
H had smaller LV systolic dimension ILVOs) (26 ± 3 vs 30 ± 3 mm) than group
N. but no difference was found in LV diastolic dimension (44 ± 3 vs 47 ± 4
mm). %FS (40 ± 6 vs 34 ± 7%). aorto-septal angle (93 ± 10 vs 101 ± 11°).
or peak LV outflow velocity (1.3 ± 0.2 vs 1.2 ± 0.3 m/s) between group H
and group N. During dobutamine stress. despite the lower peak dobutamine
doses in group H than in group N (33 ± 8 vs 40 ± 7 JLglkg/min). group H
showed smaller LVOs (20 ± 3 vs 26 ± 4 mm). mitral anulus diameter 119 ±
3 vs 23 ± 2 mm) and aorto-septal angle (84 ± 12 vs 100 ± 6°). and higher
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Enhanced Detection of Endocardial Motion by
Spatiotemporal Fourier Filtration of 2·D
Echocardiographic Acoustic Quantification
Images
rawAQ
1950-951
Quantification of Left Ventricular Function by
Applying Signal Averaging to Echocardiographic
Automated Border Detection
Victor Mor-Avl, Inger E. Gillesberg, Claudia Korcarz, Joanne Sandelski, Roberto
M. Lang. The University of Chicago, Chicago IL
Results: 1) The correlation between M-mode and raw AQ was 0.86, vS.
0.95 between M-mode and FF (p < 0.0011. 2) The number of reversals per
cycle was 13 ± 3.5 for AQ vS. 3.1 ± 3 for FF (p < 0.001).
Conclusion: By eliminating high frequency noise from the echocardio-
graphic AQ images, spatiotemporal Fourier filtration provides a more accu-
rate representation of the endocardial edge motion.
and balloon angioplasty (n = 21). The system provided excellent images in
all patients. Since the spatial geometry of the stents was known the reli-
ability of the three-dimensional images could easily be proven. Dissection
membranes, plaques and vessel takeoffs were clearly visualized in their spa-
tial orientation, and the effect of interventions could be demonstrated in all
cases. Major problems arise from tortuous vessels with regionally reduced
original image quality and from surface definitions by user dependent set-
tings of the noiselthreshold level.
Conclusion: Real-time three-dimensional reconstruction of the coronary
arteries is possible and extends future application of intravascular sonogra-
phy.
Shalabh Chandra, Mario J. Garcia, Annitta Morehead, James D. Thomas. The
Cleveland Clinic Foundation, Cleveland, OH
The acoustic quantification technique for automated detection of endocar-
dial boundaries currently provides continuous left ventricular (LV) area or vol-
ume signals and beat-to-beat ejection fraction. However, due to displace-
ment of the heart relative to the predefined region of interest, gain settings
may become inappropriate, resulting in a distortion of individual waveforms
and a wide beat-to-beat variability. To circumvent these limitations, we devel-
oped an algorithm for the evaluation of LV function using signal averaging,
based on the stochastic sign change as a criterion for temporal beat align-
ment and rejection of artifacts. Left ventricular area signals obtained from
the short axis view at the mid papillary muscle level in 8 normal subjects
were digitized over a period of 100 sec and subjected to signal processing.
End-diastolic and end-systolic area, stroke area and fractional area change
were measured directly from the average waveform. Peak ejection and peak
filling rates, and time to peak filling rate were obtained from the time deriva-
tive of the average waveform. The proposed algorithm was initially evaluated
by studying the variability in the above parameters caused by different tem-
plate waveform selections and different averaging threshold settings, which
Automated detection of endocardial borders by 2-D echocardiography can
be useful for the assessment of regional wall motion. Although Acoustic
Quantification (AQ) currently provides on-line endocardial edge detection,
the presence of high frequency noise in AQ images limits its utility for this
purpose. We propose that spatiotemporal Fourierfiltration (FF) of AQ images
may improve signal-to-noise ratio and enhance accuracy of analysis of endo-
cardial motion. Methods: We stored digitally the 2-D AQ echocardiographic
images obtained from the parasternal short axis view in 10 study subjects.
These were processed using a stepwise computer algorithm that included
smoothing using FF with spatial and temporal cutoff of 10 and 5 harmonics,
respectively. We tested the accuracy of the FF against the raw AQ images by
1) comparing the vertical axis diameters of the raw AQ and FF images with
the measurements obtained from digitized M-Mode tracings, and 2) count-
ing the number of LV internal diameter reversals during each cardiac cycle
along the vertical and horizontal axis. Five successive frames of endocardial
borders from a loop of raw AQ and after FF are superimposed below.
1950-961
Automatic Identification of Calcified Regions on
Intravascular Ultrasound Images of Human
Coronary Arteries Using Texture Analysis
Real-time Three-dimensional Intracoronary
Ultrasonography: High Resolution Dynamic
Images of Coronary Artery Lesions
Wolfgang Fehske, Luciano Pizzulli, Andreas Hagendorff, Berndt Luderitz.
Department of Cardiology, University of Bonn. Bonn, Germany
myocardium may be different from the infarcted myocardium; however, clin-
ical studies are still rare. In order to investigate the relationship of texture
properties of the infarcted myocardium and patency of infarct-related artery
(IRA). we have developed the computer program for tissue characterisation
of echocardiographic images.
The program uses spatial gray level cooccurrence method for texture char-
acterization to compare tissue samples taken from normal and infarcted ar-
eas of myocardium. The program is menu driven and has two main operating
modes: auto-diagnose mode and user-diagnose mode. In the auto-diagnose
mode, after the decision making procedure that incorporates human expe-
rience and knowledge, the program gives the prediction of future recovery.
In the user-diagnose mode, the program provides numerical and graphical
presentation of obtained results, and may be used as an analysis tool during
echocardiographic examinations.
The program runs under MS-DOS or Microsoft Windows on IBM 386/486
compatibles. It accepts ultrasound images stored on disk by commercial
frame grabbers. As an inputto the algorithm, the user selects two areas to be
analyzed: a normal one and an infarcted one. Output data can be transferred
to Windows based spreadsheet or database programs using Clipboard fea-
ture.
The validation study compared two groups of pts after acute myocardial
infarction examined before hospital discharge: the group with occluded and
the group with patent IRA. It demonstrated myocardial texture changes in
the infarct zone in pts with occluded IRA, whereas no difference between
infarcted and normal tissue was detected in pts with successful reperfusion.
These data indicate that the program may help in prediction of successful
reperfusion in the early post-infarction period.
1950-931
Marco Masseroli, Robert M. Cothren, E. Murat Tuzcu. Dominique S. Meier. James
D. Thomas, Stephen E. Nissen, J. Fredrick Cornhll!. Cleveland Clinic Foundation,
Cleveland, OH
The potential for intravascular ultrasound (IVUSI to evaluate arterial patholo-
gies and to suggest invasive techniques thus far has been limited by its quali-
tative and subjective evaluation. The purpose of this study is to develop tools
to automatically identify and objectively quantify the calcifications present in
IVUS images of human coronaries.
Human coronary arteries were dissected from explanted hearts within one
hour of transplantation and perfused with saline at physiological pressure.
IVUS images were acquired using an HP Sonos 100 system and a 3.5 Fmono-
rail 30 MHZ catheter. A controlled pullback was recorded on SVHS videotape
and images digitized every 250 Il-m. Texture analysis, consisting of the con-
volution with several different Laws' matrices followed by texture "energy"
extraction and nearest neighbor classification, was used to segment each im-
age into high- and low-information regions. The regions of low-information
content corresponded to shadows behind echo-dense features such as cal-
cium. Calcifications were identified as sectors of radially thin texture regions
that correlate with bright areas in the intensity image function. Angular per-
centage of vessel cross section with calcifications and angular localization
of calcifications were compared with manual tracing in a set of 230 images
from patients with different pathologies. The comparison showed a good
correlation: Percentage correct: 86%, Sensitivity: 79%, Specificity: 89%. No
preferential angular calcification localization were observed.
Cone/usion: The results show that this is an objective method to clearly
detect and quantify calcifications in IVUS images.
Intravascular ultrasound displays coronary arteries in independent cross-
sectional images with no axial information. Three-dimensional reconstruc-
tion is mandatory, but cardiac cycle linked vessel motions and torsions of
the arteries do not allow to apply simple devices that are used for peripheral
vessels.
Methods and results: We used a 2.9 F 30 MHz intravascular imaging sys-
tem in combination with a motorized catheter pullback device. ECG and res-
piration triggering was performed and cubic datasets were acquired with a
time resolution of 25 frames/so Axial increments were set at 0.1 mm over a
distance along the vessels of 25 to 35 mm. After processing the original reg-
istrations, three-dimensional real-time images could be created in any plane
through the dataset. 25 patients with coronary artery disease were inves-
tigated before and after therapeutic interventions including Palmaz-Schatz
stents (n = 6), laser angioplasty (n = 5), directional atherectomy (n = 41,
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